ABSTRACT
Introduction
Modern cataract surgery has evolved from surgery for removal of clouded lens into a modern procedure within the scope of refractive surgery. After the procedure, the result may not be as perfect as the surgeon or the patient would have preferred. the cases of significant residual astigmatism, even in patients who have been implanted toric lenses, are not uncommon. Some possible reasons for this have been identified: an error in the keratometry or the biometry, the formula used for calculation of the axis and the cylinder value, the size and the direction of the incision, the implant position and the centralization of the intraocular lens (iol) (12) . corneal astigmatism is a common condition. traditional monofocal spherical iols restore the best vision and can reduce the postoperative need of spectacles. these lenses provide correction only to the spherical part of the common error of refraction. in a study of 7500 eyes with cataract, corneal astigmatism was 1.0 D on average in all eyes; only 4.2 % did not have astigmatism; 76.8 % had 0.25 D up to 1.50 D; and 19.1 %, more than 1.5 D (5). Another study of 4550 eyes with cataract, found no corneal astigmatism in 13.2 %, from 0.25 D to 1.25 D in 64.4 %, and over 1.50 D in 22.2 % (3). Astigmatism established by means of keratometry, appears postoperatively, and, if not corrected, deteriorates the expected result. low-order aberrations, defocus and astigmatism have a more significant effect on the visual acuity than other higherorder aberrations. Defocus can be corrected relatively easily with eyeglasses. however, the correction of astigmatism with eyeglasses creates meridian asymmetry of the retinal images because of variable enhancements, especially if the astigmatism has moderate to high values. Moreover, the adaptation of such a distorted image, especially in elderly people, is a challenge. the adaptation is easier when the astigmatism is corrected in the corneal curvature (for instance, contact correction, lRi, lASiK, RK) or in the iol plane (correction with toric iol). Then the meridian asymmetry is insignificant (13) . However, the value of the corrected astigmatism with the abovementioned procedures is unpredictable and inconstant in time. toric iol implantation is the most preferable technique, as it is to a great extent predictable and does not change the biomechanics of the cornea. toric iols are used for correction of both low degrees of astigmatism and extreme forms of astigmatism. the implantation of single-piece hydrophobic acrylic toric lenses is becoming an attractive alternative for correction of low astigmatism. here we present clinical results from the implantation of AcrySof© toric iol for correction of low astigmatism in cataract surgery and establishing the postoperative rotation of the implant.
OUR EXPERIENCE IN CORRECTION OF LOW ASTIGMATISM WITH TORIC INTRAOCULAR LENSES IN CATARACT SURGERY
Atanas Kalaydzhiev 1 , latchezar Voynov Methods the study included a period of two years, 53 eyes of 47 patients (Table 1) , who were subjected to uncomplicated phacoemulsification and were implanted correction of the astigmatism with toric lenses (t2 and t3) in cataract surgery for the period January 2011 -January 2013. the criteria for inclusion were: cataract, age up to 70 years and preoperative corneal astigmatism not higher than 0.75 D. the criteria for exclusion were: glaucoma, corneal disease, previous corneal surgery or other intraocular intervention, degeneration of the macula, retinopathy and history of eye inflammation. the uncorrected visual acuity, the residual astigmatism and postoperative rotation of the iol after the surgery, were evaluated.
each patient was subjected to complete preoperative examination, which included: visual acuity (VA); biomicroscopy; tonometry, measurement of the intraocular pressure (ioP); mydriatic ophthalmoscopy; keratorefractometry; immersion ultrasound biometry. the cylinder power of the implant and the degree of the axis of the cylinder, for emmetropia, were calculated with the online Toric IOL calculator (http://www. acrysoftoriccalculator.com/). the pre-op marking was done immediately before the surgery in a sitting position of the patient in order to avoid cyclotorsion. it is very important to mark the correct axis. the surgeon may perform an excellent surgery, but place the lens in the wrong axis.
All the patients in the study had an uncomplicated procedure -phacoemulsification.
the follow-up examinations were done on the 1 st , 7 th , 30 th and 180 th postoperative day. All surgeries were done with standard phacoemulsification. After the implantation and the complete evacuation of the viscoelastic substance, the toric implant was rotated until the desired position was reached according to the marking. the size and the location of the incision are essential for the surgery. We used incisions of 2.2 mm to 2.75 mm, as the astigmatism induced by them is insignificant. The surgeon can make an incision in every meridian (steep axis surgery); however, we recommend the online calculator, and that the incision be made according to it. Since toric implants are designed to reduce the preexisting corneal astigmatism, the best measurement of success is the uncorrected distance vision and spectacle independence.
We used toric intraocular lenses Acrysof with cylinder power of 1.0 D (t2) and 1.5 D (t3) and spherical equivalent of 6 to 30 dioptres, due to the stability of the implant (10, 11) . Table 2 shows the recommended iol model.
Results and Discussion
toric lenses allow the surgeon to provide intraoperative correction of low astigmatism, thus improving the postoperative results. in our practice, the uncorrected visual acuity was ≥16/20 in 11 out of 53 eyes (21.43 %) and ≥20/20 in 42 of 53 eyes (78.57 %) ( Table 3 ). in other words, 100 % of the patients operated with toric lenses reached uncorrected vision of 16/20 or more, and 78.57 % of them reached 20/20. the average rotation of the toric iol was 1.5° ± 1.5° (within a range of 1.0°-6.0°) six months after surgery (Fig. 1) . Fig. 1 . it is considered that the rotation of the implant with 1° from the recalculated axis results in 3.3 % loss of the cylinder power of the lens, and that, when it is more than 30°, the cylinder power is completely lost (15) . the previous models of toric iol are imperfect because of their high postoperative rotation, and the necessity of additional corrective procedures. The efficiency of the procedure is confirmed not only by the refractive correction of the astigmatism, but also by the long-term stability of the lens in the capsule sac (4) . Because of the instability of the old models of toric lenses, many surgeons have stopped implanting them (6, 15) . the most common reason for rotation is fibrosis.
the average rotation of the toric iol in our study was 1.5° ± 1.5° (within a range of 1.0° to 6.0°). there are few studies on AcrySof toric lenses. Zuberbuhler et al. (15) report that in a study of 44 cases of AcrySof toric oil implantation, the manifested post-op rotation measured three months after surgery varied up to 5° in 95 % of the patients, and in 68 % of the eyes the rotation varied up to 2°. Mendicute et al. (10) analyzed 30 eyes and showed that the displacement of the toric iol is 3.63 ± 3.11°, with less than 10° rotation in 96.7 % of the eyes. in our tests, however, the rotation of the axis was 1.5° ± 1.5° after 6 months and only in one eye there was rotation of the implant up to 6°. the refractive cylinder was reduced from an average of 1.00 D before the surgery, to 0.17 D after the surgery. in 71 % of all eyes the residual cylinder was ≤ 0.25 D, while 100 % reached a residual cylinder of ≤0.5 D. The breakdown of the pre-op and post-op astigmatism is shown in Fig. 2, Fig. 3 and Table 3 . the results in our study are similar to those in previously published studies of Acrysof toric iols implanted by experienced surgeons. in our study, the surgery outcomes were consistent with, and in some cases better than, the results in these previous studies. there was little postoperative iol rotation in our study, with only 1 patient having rotation greater than 5 degrees. the results from our study confirm previous studies, which show that the correct choice and the careful preoperative tests of the patients, followed by uncomplicated implantation of singlepiece hydrophobic acrylic toric lens, results in stability of the implant and excellent value of the visual acuity (15) . the postoperative rotation of iol less than 5.5° is insignificant; practically, it does not impair the visual function and is due to the incomplete cicatrization process of the lens capsule (7, 14) . it is assumed that this is completed after the sixth month, which explains the subsequent stability of the implant (9) .
Conclusions
the implantation of toric lenses is to a great extent a predictable method for correction of low corneal astigmatism. it allows achieving the desired results without impairing the corneal integrity. careful selection of the patient, the exact biometry, the precise estimation of the cylindrical axis and the correct rotation of the implant are some of the factors which should be taken into consideration for better results. Acrysof t2 is also suitable for astigmatism correction of and less than 1.0 D.
Rotational displacement of the implant within 1.5° to 3.0° does not show statistically significant deviations of the visual function.
